Introduction {#S0001}
============

Osteoarthritis (OA), a degenerative joint disease with high morbidity and disability, is characterized by consistent cartilage degradation, subchondral sclerosis and synovitis. OA has severe impacts on the health and life quality of the patients and brings heavy socioeconomic burden around the world. Chondrocytes, the sole cell type in cartilage, play a role in both biosynthesis and extracellular matrix (ECM) turnover.[@CIT0001],[@CIT0002] Thus, maintaining chondrocytes in a homeostatic condition is of great importance to maintain cartilage integrity.[@CIT0003] Autophagy is a cellular homeostasis mechanism through degrading and recycling of cytoplasmic components and organelles under the detrimental stress such as hypoxia, injury and nutrient starvation.[@CIT0004]--[@CIT0006] Autophagy is involved in the development of multiple disorders such as hepatic fibrosis,[@CIT0007] human neurodegenerative diseases,[@CIT0008],[@CIT0009] muscle atrophy[@CIT0010] and cancers.[@CIT0011],[@CIT0012] Autophagy is also indispensable to maintain the structural and functional integrity of articular cartilage. Deletion of autophagy suppressor mTOR in cartilage promotes chondrocyte autophagy and alleviates aging-induced OA in mice.[@CIT0013] Similarly, autophagy activator rapamycin protects chondrocytes from glucocorticoid-induced apoptosis in OA cartilage.[@CIT0014]

MicroRNAs (miRNAs), a family of multifunctional small non-coding RNAs, regulate gene expression by targeting the 3′ untranslated region of mRNAs. MiRNAs play pivotal roles in multiple biological and pathological processes including cancer development, inflammatory diseases and neurological diseases. Several studies have indicated that some microRNA pathways were associated with OA progression via promoting or suppressing autophagy of chondrocytes. For example, miR-155 was found to decrease autophagy in primary human articular chondrocytes.[@CIT0015] MiR-128a was reported to suppress chondrocyte autophagy to aggravate OA progression via inducing Atg2 deregulation.[@CIT0016] Conversely, miR-27a expression level decreased in both OA cartilage and IL-1β-stimulated articular chondrocytes, and IL-1β-induced apoptosis of articular chondrocytes could be rescued by miR-27a inhibition.[@CIT0017] MiR-766-3p has been reported to function as an inhibitor of tumor progression[@CIT0018] and to suppress cancer cell metastasis.[@CIT0019] This miRNA also promoted tumor cell proliferation.[@CIT0020],[@CIT0021] In addition, miR-766-3p exerts anti-inflammatory function in human rheumatoid arthritis (RA) fibroblast-like synoviocytes,[@CIT0022] however, the effect of miR-766-3p in OA development has not been reported.

Baicalin, a principal flavonoid mainly extracted from roots of *Scutellaria baicalensis Georgi*, has widely biological effects such as anti-inflammation,[@CIT0023] anti-oxidant,[@CIT0024] anti-cancer,[@CIT0025],[@CIT0026] and anti-viral activities.[@CIT0027] Moreover, several literatures demonstrated that baicalin also played a role in ameliorating OA progression.[@CIT0028],[@CIT0029]

In the current study, we therefore aimed to investigate the effects of baicalin on articular chondrocyte biological behaviors including autophagy and OA development. The regulation of baicalin on miR-766-3p was also evaluated. The mechanism of this process has guiding significance in providing experimental basis for clinical application of baicalin in the treatment of OA and contributing to the exploitation and utilization of baicalin.

Materials and Methods {#S0002}
=====================

Cell Isolation, Cultivation and Treatment {#S0002-S2001}
-----------------------------------------

Primary culture of human chondrocytes was obtained from the articular cartilages of 12 adult OA patients (5 men and 7 women; age ranged 55--72 years) who underwent total knee arthroplasty in The First Affiliated Hospital of Nanjing Medical University. This study was approved by the institutional ethics committee of The First Affiliated Hospital of Nanjing Medical University and all participants signed the informed consents. The use of the human tissues in this study was in accordance with the Helsinki Declaration of 1975 and methods involved in this study were performed according to the approved guidelines and regulations.

For chondrocytes isolation and cultivation, human articular cartilages were minced and digested with collagenase II (0.2%) in Dulbecco Modified Eagle Medium (DMEM) at 37°C for 6 h. The cells were filtered through a 40-µm filter. After centrifugation, chondrocytes were suspended and maintained in DMEM containing 10% FBS.

The chondrocytes were treated with 10 ng/mL IL-1β for 12 h, or pretreated with 20 μM baicalin or 100 nM rapamycin for 4 h and then co-treated with 10 ng/mL IL-1β and 20 μM baicalin or 100 nM rapamycin for 12 h.

Cell Transfection {#S0002-S2002}
-----------------

The miRNA-766-3p mimic, negative control oligonucleotides (mimic NC), miRNA-766-3p inhibitor was purchased from RiboBio (Guangzhou, China), and AIFM1 pcDNA3.1 vector (AIFM1) or empty vector (vector), small interfering RNA of AIFM1 (si AIFM1) and scramble siRNA of AIFM1 (siRNA NC) were provided by GenePharma (Shanghai, China). Second-generation human OA chondrocytes were incubated for 24 h, and transfection was performed according to manufacturer's instruction.

Cell Viability Analysis {#S0002-S2003}
-----------------------

Cell viability was determined by using cell-counting kit-8 assay (CCK-8) following manufacture's instruction. Briefly, after cultured in 96-well plate (5 × 10^3^ cells/well) for 24 h, human OA chondrocytes were stimulated with 10 ng/mL IL-1β alone for 12 h, or pretreated with 20 μM baicalin or 100 nM rapamycin for 4 h and then co-treated with 10 ng/mL IL-1β and 20 μM baicalin or 100 nM rapamycin for 12 h. CCK-8 solution was then added for 1 h at 37 °C. The absorbance was read by a Microplate Reader.

Cell Apoptosis Analysis {#S0002-S2004}
-----------------------

To determine cell apoptosis, the cells were stained with PI/FITC-Annexin V (Sigma, St Louis, MO) for 1 h at room temperature in the dark condition after different treatments. Flow cytometry analysis was conducted by using a FACScan (Beckman Coulter, USA).

Autophagy Flux Detection {#S0002-S2005}
------------------------

Cyto-ID assay (Enzo Life Sciences, USA) was used to detect autophagic vacuoles. Briefly, OA chondrocytes in DMEM were plated in six-well plates and then incubated with fluorescent dye Cyto-ID and Hoechst 33342 at 37 °C for 30 min. After incubation, fluorescence was measured and relative Cyto-ID intensity was calculated.

Western Blotting {#S0002-S2006}
----------------

Total protein was extracted from cultured cells using radioimmunoprecipitation (RIPA) lysis solution and protein concentration was assessed. Equal amount of proteins were separated by SDS-PAGE, and then transferred onto PVDF membranes. After being blocked by 5% non-fat milk in 0.1%TBST (Tris-buffered saline), the membranes were incubated with primary antibodies overnight at 4 °C followed by incubation with HRP-conjugated secondary antibodies for 1 h. Protein signal was detected using an enhanced chemiluminescence (ECL) kit. GAPDH was used as an internal control to normalize protein levels. The primary antibodies used in this study include Bcl-2 (Abcam, Cambridge, MA, USA), BAX (Abcam), Pro-caspase-3 (Abcam), cleaved-caspase-3 (Abcam), ACAN (Santa Cruz, USA), COL2A (Santa Cruz), MMP13 (Santa Cruz), LC3 (Proteintech, Chicago, IL, USA), Beclin-1 (Proteintech), p-62 (Proteintech) and GAPDH (Santa Cruz).

qRT-PCR {#S0002-S2007}
-------

Total RNA from cultured chondrocytes was extracted using TRIzol reagent (Invitrogen, Carlsbad, CA) and concentration was measured. mRNA was reversely transcribed to cDNA using retroviruses PrimerScript^TM^ kit. A miRNA-specific TaqMan^TM^ MicroRNA kit was used for miRNA detection. Quantitative PCR was performed using FastStart Universal SYBR Green master mix. U6 and GAPDH were used as internal references to normalize miRNA and mRNA levels, respectively. Target gene expressions were calculated using the 2^−ΔΔCt^ method.

Luciferase Reporter Assay {#S0002-S2008}
-------------------------

The chondrocytes were co-transfected with pmiR-RB-REPORT vector (RiboBio) containing mutant or wild type 3′-UTR of AIFM1 mRNA, and miR-766-3p mimic or negative control by Lipofectamine 3000 (Invitrogen). The luciferase activity was assessed by a dual-luciferase reporter assay system (Promega, Madison, WI).

Statistical Analysis {#S0002-S2009}
--------------------

All data are displayed as the mean ± S.D., and statistical analysis was performed by using SPSS 22.0. Student's *t*-test was used to analyze the differences between two groups, and one-way ANOVA, combined with Bonferroni post hoc test, were used to evaluate the differences among multiple groups. Differences with P \< 0.05 were considered as statistical significance.

Results {#S0003}
=======

Baicalin Promotes Cell Viability and Suppressed Cell Apoptosis Under IL-1β Treatment in Human Primary Chondrocytes {#S0003-S2001}
------------------------------------------------------------------------------------------------------------------

To determine the protective effect of baicalin in IL-β-induced chondrocytes, the chondrocytes were treated with 10 ng/mL IL-1β alone for 12 h, or pre-treated with 20 μM baicalin for 5 h followed by co-treatment with 20 μM baicalin and 10 ng/mL IL-1β for 12 h. Cell viability was detected using the CCK-8 assay. IL-1β treatment reduced chondrocytes viability compared with control group, and 20 μM baicalin significantly increased the viability of OA chondrocytes compared with those treated with IL-1β alone ([Figure 1A](#F0001){ref-type="fig"}).Figure 1Baicalin reversed IL-1β-induced viability inhibition and pro-apoptosis of primary human OA chondrocytes. Primary chondrocytes were cultured for 24 h in a 96-well-plate and then treated with 10 ng/mL IL-1β alone for 12 h, or pretreated with 20 μM baicalin or 100 nM rapamycin for 4 h followed by co-treatment with 10 ng/mL IL-1β and 20 μM baicalin or 100 nM rapamycin for 12 h. (**A**) Cell viability was measured by CCK-8 assay. (**B**) Cell apoptosis was detected by flow cytometry assay. (**C**) The expressions of apoptosis-related proteins were determined by qRT-PCR (**C**) and Western blot (**D**) analysis. \*\*p \< 0.01 vs Control group; ^\#\#^p\<0.01 vs IL-β alone treatment; ^&^p\<0.05, ^&&^p\<0.01 vs IL-β+baicalin+NC in group.

Based on the above data, we speculated that baicalin may suppress the apoptosis of chondrocytes. Thus, flow cytometry analysis was performed to evaluate the effect of baicalin on chondrocyte apoptosis. IL-1β treatment notably increased the number of apoptotic cells compared to the control cells. While baicalin significantly alleviated IL-1β-induced cell apoptosis ([Figure 1B](#F0001){ref-type="fig"}). In addition, the expressions of apoptosis-related proteins such Bcl-2, Bax and cleaved-caspase-3 were examined by RT-qPCR and Western blot. IL-1β stimulation increased the expression of Bax and decreased Bcl-2 expression both at mRNA and protein level, and up-regulated cleaved-caspase-3 expression at protein level. On the contrary, baicalin significantly suppressed the expressions of Bax and cleaved-caspase-3 and promoted Bcl-2 expression. These data suggest that baicalin exerts anti-apoptotic activity in the chondrocytes ([Figure 1C](#F0001){ref-type="fig"} and [D](#F0001){ref-type="fig"}).

Baicalin Increases the Glycosaminoglycan (GAG) Content and Relieves ECM Degradation in Human Primary Chondrocytes {#S0003-S2002}
-----------------------------------------------------------------------------------------------------------------

To explore the role of baicalin on GAG content, human OA chondrocytes were treated with 10 ng/mL IL-1β alone for 12 h, or pretreated with 20 μM baicalin for 5 h followed by co-treatment with 10 ng/mL IL-1β and 20 μM baicalin for 12 h, and then the GAG content was determined. As shown in [Figure 2A](#F0002){ref-type="fig"}, the GAG content was significantly lower in IL-1β-induced chondrocytes than that in control chondrocytes. However, the GAG content in the OA chondrocytes pretreated with baicalin was markedly elevated compared to that in IL-β-treated alone group.Figure 2Baicalin alleviates IL-1β-induced GAGs content reduction and ECM degradation in chondrocytes. (**A**) The effect of baicalin and IL-β on intracellular GAG content in human OA chondrocytes was measured using a GAG assay. (**B** and **C**) The effect of baicalin and IL-1β on collagen II, aggrecan, and MMP13 expression by qRT-PCR and Western blot. \*\*p \< 0.01 compared with control group, ^\#\#^p \< 0.01 compared with IL-1β treated alone.

To evaluate the effect of baicalin on the degradation of ECM, the expressions of collagen II (COL2A), aggrecan (ACAN) and MMP13 were determined. IL-1β treatment notably reduced ACAN and COL2A level but enhanced the expression of MMP13, and baicalin pre-treatment alleviated the above negative effects caused by IL-1β ([Figure 2B](#F0002){ref-type="fig"}). Moreover, qRT-PCR of collagen II and MMP13 confirmed the Western blot results ([Figure 2C](#F0002){ref-type="fig"}). Collectively, these data suggest that baicalin exerts protective influence on curbing ECM degradation.

Baicalin Enhances Autophagic Activity in Human Primary Chondrocytes {#S0003-S2003}
-------------------------------------------------------------------

To evaluate whether baicalin could promote autophagy in chondrocytes, human OA chondrocytes were treated with 10 ng/mL IL-1β alone for 24 h, or pre-treated with 20 μM baicalin or 100 nM rapamycin for 5 h and then co-treated with 10 ng/mL IL-1β and 20 μM baicalin or 100 nM rapamycin for 24h. Rapamycin was employed to stimulate autophagy as a positive control. Autophagic markers Beclin-1 and p62, and autophagic flux marker LC3II/LC3I ratio were measured by Western blot. IL-1β treatment downregulated the LC3II/LC3I ratio and the expression of Beclin-1 and up-regulated the expression of p62 compared with the controls. On the contrary, baicalin and rapamycin treatment both reversed IL-1β-induced autophagy inhibition, characterized by elevated LC3II/LC3I ratio and expression of Beclin-1, and decreased expression of p62 ([Figure 3A](#F0003){ref-type="fig"}). In addition, IL-1β treatment reduced the number of autophagic vacuoles, whereas, baicalin and rapamycin treatment both restored autophagy activity inhibited by IL-1β ([Figure 3B](#F0003){ref-type="fig"}).Therefore, these data indicate that baicalin can reverse detrimental outcomes induced by IL-1β.Figure 3Baicalin activates autophagy and enhances autophagic flux in chondrocytes. (**A**) The expression levels of autophagic markers LC-3, Belin-1 and p62 were assessed by Western blot. (**B**) The autophagy activation of chondrocytes after treatment with IL-1β alone, IL-1β + baicalin or IL-1β + rapamycin was measured by Cyto-ID staining assay. \*\*p \< 0.01, ^\#\#^ p\<0.01.

Baicalin Protects Human OA Chondrocytes Against IL-1β-Induced Apoptosis and ECM Degradation via Activating Autophagy {#S0003-S2004}
--------------------------------------------------------------------------------------------------------------------

The activation of autophagy contributes to cells anti-apoptosis and balancing anabolism and catabolism of ECM. To confirm whether the positive effects of baicalin on chondrocyte survival and ECM synthesis are mediated via autophagy, autophagy inhibitors 3-methyladenine (3-MA) was used to inhibit autophagy. 3-MA treatment notably up-regulated the level of pro-apoptotic molecules cleaved-caspase-3 and Bax and down-regulated Bcl-2 expression in the chondrocytes ([Figure 4A](#F0004){ref-type="fig"}). In addition, the supplement of 3-MA significantly reduced ACAN and CLO2A and increased the expression of MMP13 compared with the baicalin treatment group, suggesting that the degradation of ECM is promoted after autophagy inhibition ([Figure 4B](#F0004){ref-type="fig"}). Consistent with Western blot analysis, the result of RT-qPCR showed that 3-MA treatment increased Bax and MMP13 expression, and decreased Bcl-2 and ACAN expression compared to baicalin treatment ([Figure 4C](#F0004){ref-type="fig"}). Taken together, these data suggest that autophagy activation is required for baicalin-induced anti-apoptosis and ECM synthesis augmenting in human chondrocytes.Figure 4Baicalin protects human OA chondrocytes against IL-1β-induced apoptosis and ECM degradation depending on autophagy activity. (**A**) The effects of baicalin and IL-1β on the expression of apoptosis-related proteins with or without autophagy inhibitor 3-methyladenine (3-MA) were examined by Western blot. (**B**) The effects of baicalin and IL-1β on the expression of ECM components with or without autophagy inhibitor 3-methyladenine (3-MA) were examined by Western blot. (**C**) The effects of baicalin and IL-1β on the expression of apoptosis-related proteins and ECM components and metalloproteinase with or without autophagy inhibitor 3-methyladenine (3-MA) were also assessed by qRT-PCR. \*\*p \< 0.01 compared with IL-1β alone treated group, ^\#\#^P\<0.01 compared with IL-1β+baicalin group.

Baicalin Activate Autophagy by the Up-Regulation of MiR-766-3p in the Chondrocytes {#S0003-S2005}
----------------------------------------------------------------------------------

To explore the potential mechanism underlying the regulation of baicalin on autophagy, the expression of miR-766-3p in baicalin+IL-1β treated chondrocytes was tested. RT-qPCR analysis demonstrated that IL-1β stimulation pronouncedly reduced the miR-766-3p expression compared with controls, whereas baicalin pretreatment notably increased expression level of miR-766-3p relative to IL-1β alone treated group ([Figure 5A](#F0005){ref-type="fig"}), which suggested that baicalin pretreatment play a positive role in up-regulating miR-766-3p expression in IL-1β-induced chondrocytes. To investigate whether miR-766-3p can induce autophagy activation in chondrocytes, we transfected human OA chondrocytes with miR-766-3p mimic or inhibitor, respectively. The expression of miR-766-3p was markedly increased by miR-766-3p mimic transfection, suggesting that miR-766-3p was successfully overexpressed in chondrocytes ([Figure 5B](#F0005){ref-type="fig"}). Besides, Western blot analysis for autophagic markers revealed that miR-766-3p overexpression significantly increased the LC3II/LC3I ratio and the expression of Beclin-1 and reduced the expression of p62 compared with compared with those of respective negative control chondrocytes ([Figure 5C](#F0005){ref-type="fig"}). On the other hand, the expression of miR-766-3p was notably suppressed by miR-766-3p inhibitor in transfection indicating that miR-766-3p was successfully silenced ([Figure 5D](#F0005){ref-type="fig"}). Western blot analysis for autophagic markers showed that miR-766-3p inhibitor markedly reduced the LC3II/LC3I ratio and the expression of Beclin-1 and elevated expression of p62 compared with those of respective negative control chondrocytes ([Figure 5E](#F0005){ref-type="fig"}), suggesting that miR-766-3p can promote autophagy in human OA chondrocytes. In view of above results, we hypothesized that miR-766-3p might contribute to baicalin-induced autophagy augmenting; therefore, we further evaluated the effects of miR-766-3p inhibitor (miR-766-3p in) in IL-1β + baicalin-treated chondrocytes. The following results revealed that miR-766-3p inhibitor remarkably reversed baicalin pretreatment triggered beneficial effects on cell viability ([Figure 1A](#F0001){ref-type="fig"}), cell apoptosis ([Figure 1B](#F0001){ref-type="fig"}--[D](#F0001){ref-type="fig"}) and autophagy ([Figure 5F](#F0005){ref-type="fig"}). Combing these results, we conclude that baicalin treatment reverses IL-1β-induced apoptosis and autophagy suppression by up-regulating miR-766-3p expression.Figure 5Baicalin pretreatment relieved IL-1β-triggered autophagy inhibition by the up-regulation of miR-766-3p. The sequences of miR-766-3p inhibitor and NC in were respectively transfected into IL-1β + baicalin-treated human OA chondrocytes. (**A**) qRT-PCR was carried out for assessing miR-766-3p expression in IL-1β alone and IL-1β + baicalin-treated human OA chondrocytes. (**B**) qRT-PCR was carried out for determining the level of miR-766-3p in NC mimic and miR-766-3p mimic transfected cells. (**C**) Western blot was performed for illustrating the expressions of autophagy markerBeclin-1, p62 and LC3 in miR-766-3p transfected cells. (**D**) qRT-PCR was carried out for determining the level of miR-766-3p in NC inhibitor (in) and miR-766-3p inhibitor (in) transfected cells. (**E**) Western blot was performed for determining the expressions of autophagy marker Beclin-1, p62 and LC3 in NC in and miR-766-3p in transfected cells. (**F**) The expression of autophagy marker p62 and LC3 in indicated cells. \*\*p \< 0.01, ^\#\#^ p\<0.01.

MiR-766-3p Targets AIFM1 to Regulate Autophagy and Cell Apoptosis in Chondrocytes {#S0003-S2006}
---------------------------------------------------------------------------------

Using TargetScan bioinformatics software, the 3′‐UTR of AIFM1 mRNA was identified as a potential target of miR‐766‐3p. Then, the direct interaction between miR‐766‐3p and AIFM1 was confirmed by luciferase reporter assay. As shown in [Figure 6A](#F0006){ref-type="fig"}, miR‐766‐3p mimic transfection significantly suppress the luciferase activity of wide‐type AIFM1 mRNA 3′‐UTR (AIFM1 3′‐UTR‐wt) in controls, but not mutated AIFM1 mRNA 3′‐UTR (AIFM1 3′‐UTR‐mut). Besides, we noticed that the mRNA and protein expression levels of AIFM1 in IL-1β alone treated group were observable increased than that in the controls, and baicalin treatment significantly decreased AIFM1 mRNA and protein expression induced by IL-1β ([Figure 6B](#F0006){ref-type="fig"} and [C](#F0006){ref-type="fig"}). These data suggested that AIFM1 was a direct target of miR‐766‐3p and baicalin significantly suppress the expression of AIFM1 protein.Figure 6MiR-766-3p targets AIFM1 to regulate autophagy and cell apoptosis in chondrocytes. (**A**) Luciferase activity of a dual-luciferase reporter vector containing wild-type 3ʹUTR-AIFM1 or a mutant 3ʹUTR-AIFM1. (**B** and **C**) AIFM1 expression at mRNA and protein was determined by qRT-PCR (**B**) and Western blot (**C**) in IL-1β alone treated, IL-1β + baicalin treated, NC in, miR-766-3p in transfected human OA chondrocytes. (**D**) After miR-766-3p or AIFM1 transfection, chondrocytes were treated with IL-1β for 24 h. The apoptosis rate was measured by flow cytometry analysis. \*\*p \< 0.01, ^&&^ p\<0.01,^\#\#^ p\<0.01.

To further determine the effects of AIFM1 on the apoptosis and autophagy chondrocytes, the expressions of AIFM1 and miR-766-3p were silenced and overexpressed. As shown in [Figure 6D](#F0006){ref-type="fig"}, flow cytometry analysis showed that the overexpression of AIFM1 promoted cell apoptosis than the NC mimic + vector group. Furthermore, no effect was found on cell apoptosis after co-transfection with miR-766-3p and AIFM1 compared to the untreated cells, suggesting overexpression of miR-766-3p reversed the influences induced by AIFM1 overexpression. Contrarily, after transfected with miR-766-3p inhibitor, the cell apoptosis was significantly enhanced in the chondrocytes and knockdown of AIFM1 inhibited this effect. Collectively, these data suggested that miR-766-3p protects chondrocytes from IL-1β-induced apoptosis and autophagy inhibition by targeting AIFM1.

Discussion {#S0004}
==========

Massive cell death of chondrocytes and excessive degradation of ECM are found in OA. Previous studies indicated that chemical and genetic regulations for ECM synthesis and apoptosis played positive roles in OA progression in cell or animal models.[@CIT0030],[@CIT0031] However, only a few studies are found to focus on the therapeutic potential of baicalin in OA.[@CIT0029],[@CIT0032],[@CIT0033] In this study, we evaluated the effect and molecular mechanisms of baicalin in IL-1β-induced injury of chondrocytes and found that administration of baicalin alleviated IL-1β-induced apoptosis and ECM degradation in the chondrocytes. In addition, the results revealed that the molecular mechanism of baicalin is associated with activating autophagy and restoring autophagic flux in human OA chondrocytes.

A growing body of evidence suggests that IL-1β is associated with OA onset and development[@CIT0034]--[@CIT0036] by promoting ECM degradation and chondrocytes apoptosis, inhibiting cell proliferation. Herein, we used IL-1β to induce inflammatory injury in human OA chondrocytes in order to mimic OA cell model. In line with expectations, the administration of IL-1β dramatically increased cell apoptosis and the expression of matrix metalloproteinases, and markedly reduced chondrocytes viability and ECM synthesis. Moreover, baicalin treatment reversed the detrimental effects induced by IL-1β, implying that baicalin may play a protective role against L-1β to induce inflammatory injury in human OA chondrocytes.

Autophagy is a cellular homeostatic mechanism in various pathological events.[@CIT0037] And the moderate autophagy is reported to effectively suppress cell apoptosis.[@CIT0038] Reduced autophagy activity is recognized as a feature of articular cartilage in the patients with OA.[@CIT0039] Besides, the formation of autophagosome is reduced in chondrocytes during aging and OA development.[@CIT0015] Our data showed that the expression autophagic markers Beclin-1 were markedly decreased and p62 increased following the application of IL-1β, and LC3 Ⅱ/LC3 Ⅰ ration, a marker of autophagic flux, indicating that IL-1β has a negative role in regulating autophagy in chondrocytes. Baicalin treatment elevates autophagosome protein expression and promotes autophagic flux. Furthermore, the beneficial effects of baicalin could be blocked after the inhibition of autophagic flux by 3-MA, suggesting that baicalin exerts protective effects through promoting autophagic flux.

MiRNAs are recognized as therapeutic targets or diagnostic markers in OA due to their effects in regulating the biological behavior of the chondrocytes. Recent studies demonstrated that the aberrant expression of miRNAs was associated with the onset and progression of OA.[@CIT0040],[@CIT0041] MiR-766-3p has also been previously reported to increase due to aging[@CIT0042] and to exert anti-inflammatory function in human rheumatoid arthritis (RA) fibroblast-like synoviocytes. Here we for the first time demonstrated that baicalin protected human OA chondrocytes against IL-1β-induced cell apoptosis and autophagy inhibition possibly via up-regulation of miR-766-3p. Previous literatures have shown that miR-766-3p could target different genes, such as Wnt3a, SF2, MTA3, NR3C2, and FOSL2, which are associated with the progression of multiple disorders. We predicted that miR-766-3p may target the 3ʹ-UTR of AIFM1 mRNA with bioinformatics analysis. Dual-luciferase reporter assay, combined with qRT-PCR and Western blot, indicated that miR-766-3p mimics reduced mRNA level and protein expression of AIFM1. AIFM1 can promote the apoptosis of hepatoma cell,[@CIT0043] and AIFM1 silencing significantly reversed LPS-induced apoptosis of renal cells,[@CIT0044] and *Mycoplasma synoviae* induced chicken chondrocytes apoptosis by up-regulating AIFM1 expression.[@CIT0045] Here, the current study for the first time to describe a pro-apoptotic role for AIFM1 in human OA chondrocytes.

In conclusion, we suggested that baicalin protected human OA chondrocytes against IL-1β-induced apoptosis and autophagy suppression. The protective effects might be associated with up-regulation of miR-766-3p, and thereby decreased expression of AIFM1. The findings of the current study indicated that baicalin presents a potential clinic value for OA treatment.
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